A study is made of deviations from the mean power-law relationship between the Galactocentric distances and the half-light radii of Galactic globular clusters.
INTRODUCTION
In a recent paper Hammer et al. (2011) have presented persuasive evidence to suggests that the Milky Way galaxy is a very unusual spiral galaxy, which has managed to avoid any major mergers since it originally formed. According to Hammer et al. only ∼ 1% of all major spirals belong to this pristine class of galaxies. It is therefore of particular interest to study the group characteristics of Galactic globular clusters, which may which may provide information on the earliest evolutionary phase of galactic evolution. Fortunately we now have available from Harris (1996) (2010 edition 1 ) an essentially complete catalog of data on Galactic globular clusters.
Among the properties listed in this catalog (see Table 1 ) are the luminosities, metallicities, Galactocentric distances and half-light radii of individual clusters. The latter parameter is of particular interest because it is relatively insensitive to the effects 1 http://physwww.physics.mcmaster.ca/∼harris/mwgc.dat -3 -of dynamical evolution (Spitzer & Thuan 1972 , Lightman & Shapiro 1978 , Murphy et al. 1990 . It has been shown (van den Bergh 1994 (van den Bergh , 2011 ) that the half-light radii of Galactic globular clusters scatter widely around a relation of the form
It is the purpose of the present investigation to ask if this scatter correlates with the luminosity (mass), the metallicity [Fe/H] or horizontal branch characteristics of individual clusters.
It is convenient to express the deviations of individual globular clusters from Eqn. (1) by a parameter that, we shall call D, which is defined by the relation
Physically a positive value of D implies that the Galactocentric distance of a cluster is larger than expected for its size. Alternatively one might say that clusters with positive D values are smaller than expected from their observed R gc values.
DEVIATIONS CORRELATED WITH LUMINOSITY
It was first shown by van den Bergh et al. (1991) that the radii of globular clusters are uncorrelated with their luminosities. This conclusion was recently strengthened and confirmed by van den Bergh (2011) who found that the half-light radii of Galactic globular clusters are independent of their absolute magnitudes. Figure 1 shows that the parameter D is also uncorrelated with cluster luminosity. In other words, the relation between the half-light radii of clusters and their Galactocentric distances also appear to be independent of cluster luminosity, and hence presumably of cluster mass. 
CORRELATIONS WITH HORIZONTAL BRANCH GRADIENT
Following Lee (1990) the horizontal branches of globular clusters may be described via the parameter C defined by the relation
in which B, V and R are the number of blue, variable and red horizontal-branch stars, respectively. The individual values of C for halo clusters, that are given in Table 1, were drawn from the compilation by MacKey & van den Bergh (2005) . Inspection of the data listed in Table 1 , which are plotted in Figure 3 , shows not even a hint of a correlation between the parameter D and the globular cluster horizontal branch population as described by the parameter C.
DISCUSSION
Using the recent compilation of data on Galactic globular clusters by Harris it is found that the half-light radii of globular clusters scale as the ∼2/3 power of their Galactocentric -5 -distances. However, the scatter about this relationship is considerable. In the present paper it is found that these deviations do not appear to correlate with either cluster luminosity, cluster metallicity, or population gradients along the cluster horizontal branch. However, van den Bergh (1993) was able to show that the radii of individual globular clusters depend on orbit shape, with globulars on nearly circular orbits having above-average half-light radii.
On the other hand clusters on retrograde orbits were found to have slightly below-average radii. Some speculations about the reasons for this dependence of size on orbit shape were given in van den Bergh (1994), but no firm conclusions can yet be drawn. In any case it is clear that such a dependence of cluster radius on orbit shape will contribute to the observed scatter around Equation 1.
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